3
a r t i c l e i n f o known to alter growth and development, 200 nM) and a reduced feeding regime (RF, to affect growth 35 and development in a chemically-independent manner). All treatments experienced developmental 36 delay, and animals exposed to SP or subjected to RF respectively reached metamorphic climax (Gs42) 37 approximately 11(±3) and 17(±3) days later than controls. At Gs42, only SP-treated animals showed 38 increased weight and snout-vent length (P < 0.05) relative to controls. Tadpoles treated with SP had 39 10-times higher levels of liver igf1 mRNA after 4 days of exposure (Gs28) compared to controls. Tadpoles   40 in the RF treatment expressed 6-times lower levels of liver igf1 mRNA and 2-times higher liver igf1r 41 mRNA (P < 0.05) at Gs30. Tadpoles treated with E 2 exhibited similar developmental and growth patterns 42 as controls, but had increased liver igf1 mRNA levels at Gs28, and tail igf1r at Gs42. Effects on tail trb 43 mRNA levels were detected in SP-treated tadpoles at Gs42, 40 days post-exposure, suggesting that the 44 chemical inhibition of thyroid hormone production early in development can have long-lasting effects. 45 The growth effects observed in the SP-exposed animals suggest a relationship between TH-dependent 46 development and somatic growth in L. sylvaticus tadpoles. 1996), and punctuated by morphological milestones or stages 57 (Gosner, 1960) . The relationship between amphibian somatic 58 growth and development is complex. A popular model by Wilbur 59 and Collins (1973) postulates that the two are intricately linked 60 and that a minimal size must be achieved by the tadpole to be able 61 to undergo metamorphosis. At the same time, the observation that Abbreviations: dio2, deiodinase2; E 2 , 17b-estradiol; EE 2 , 17a-ethinylestradiol; GH, growth hormone; HPT, hypothalamus-pituitary-thyroid; igf1, insulin-like growth factor 1; igf1-r, insulin-like growth factor 1 receptor; RF, reduced feeding; SP, sodium perchlorate; SVL, snout-vent length; TH, thyroid hormone; T 3 , triiodothyronine; T 4 , thyroxine; trb, thyroid receptor b; TL, tail length.
75
through the hypothalamus-pituitary-thyroid (HPT) axis (Buchholz 76 et al., 2006; Tata, 2006) . The hormone is released from the thyroid 77 gland into the bloodstream mostly in the form of thyroxine (T 4 ), 78 which is transformed into its more active form triiodothyronine 79 (T 3 ) by deiodination through the action of deiodinase enzymes in 80 peripheral tissues (Fort et al., 2007 analyzed (see Table 2 ). Levels of igf1, igf1r and trb were analyzed in 331 both the liver and the tail and dio2 was analyzed in the tail only. primers to a concentration of 112.5-800 nM (see Table 2 ) were 344 added to the reaction. The thermal cycling parameters for SYBR 345 Green reactions consisted of a 15-min enzyme activation step at poles compared to controls (P > 0.05). The levels of hepatic igf1 increased from a low level at Gs28 to a 551 maximum at Gs30, before decreasing to levels observed at Gs28 by showed similar igf1r levels in all developmental stages studied.
568
The developmental expression pattern of igf1r in E 2 -treated tad- in the E 2 -exposed tadpoles. Perchlorate is known to competitively 581 inhibit iodide uptake by the thyroid gland, and because iodide is 582 indispensable for thyroid hormone (TH) production, the chemical Lithobates sylvaticus tadpoles after exposure to sodium perchlorate (SP, 14 mg/L), 17b-estradiol (E 2 , 200 nM) and reduced feeding (RF) as determined by real-time RT-PCR. Data have been normalized using the NORMA-Gene method and are presented as the normalized fold change in mRNA levels relative to the mean of control of Gs28. Data points represent the mean ± SEM of biological replicates (n = 6-8). Data were analyzed for differences between treatments and/or developmental stages by two-way ANOVA followed by Tukey's HSD post hoc tests. Letters represent statistical differences between treatments and stages (P < 0.05). 2001; Reinecke and Collet, 1998 and size in L. pipiens tadpoles exposed to 5 nM of EE 2 during early 680 metamorphosis (from Gs27 to Gs30). An earlier study also demon-681 strated increased weight in L. sylvaticus tadpoles exposed to 682 500 nM of E 2 and above for 2 weeks at Gs26 (Hogan et al., 2006) .
683
Though we did not see any significant effects of 10 days of expo-684 sure to 200 nM E 2 on the weight or SVL of the animals, our E 2 -ex-
